IT has been realized for a long time that two processes might be involved in the pathogenesis of neoplasms, one which is concerned with the transformation of normal into neoplastic cells, and the other which promotes the growth of neoplastic cells into a visible tumour. Friedewald and Rous (1944a, 1944b) used the term initiating" for the former, and "promoting" for the latter process. Rous and Kidd (1941) , and MacKenzie and Rous (1941) analyzing the effects of tar and carcinogenic hydrocarbons on the skin of rabbits, found that these agents "cause many more cells to become tumour cells than give rise to visible growths." Berenblum (1941a) discovered that the yield of tumours of the skin induced in mice by sub-optimal doses of carcinogenic hydrocarbons could be increased by subsequent application of croton oil, and used the term "epi-carcinogenic action "to describe this effect. Mottram (1944a) refined Berenblum's technique; he found that tumours could be obtained by a single application of benzpyrene if the painting with the carcinogen was followed by repeated application of croton oil.. This has been confirmed by Berenblum and Shubik (1947a, 1947b) .
It seemed important to investigate whether initiating and promoting factors were instrumental in the formation of tumours other than the skin. The thyroid was chosen as target organ and 2-acetylaminofluorene (A.A.F.) as the carcinogen. Bielschowsky (1945) (B.P., 1932) . Three 1 grain tablets of this product were ground and mixed with 1 kg. of the dry pulverized diet.
The thyroids were dissected out at autopsy and fixed in formol-saline. Serial sections were cut at 7 L and stained with Harris's haematoxylin and eosin. EXPERIMENTAL. Macroscopically the thyroids of the rats treated with A.A.F., and the glands of the controls receiving methyl thiouracil only, looked alike. In both groups the thyroid showed the typical picture of a hyperaemic goitre, the size of which increased progressively during the course of the experiment. However, the histological investigation of these glands revealed striking differences between the two groups ( Fig. 1 and 2 ). As Table I shows, the rats in Group Ia, which received 15 mg. of A.A.F. during the first week of the experiment, developed multiple adenomata. They were seen first in a rat killed 10 weeks after the withdrawal of the carcinogen, whereas an animal of the same group sacrificed 3 weeks earlier, showed only the well-known picture of hyperplasia and loss of colloid. The number and size of the adenomata increased during the course of the experiment, but their histological pattern remained essentially unaltered up to the twenty-first week, when the experiment was terminated. There was no indication of beginning malignancy, the nodules remaining sharply defined and showing orderly growth. Apart from the multiple adenomata of the thyroid, no other lesions were found which could be attributed to the action of A.A.F. Even when the duration of the experiment is prolonged for 18 months, the incidence of tumours induced by 10-15 mg. of A.A.F. in organs other than the stimulated thyroid is practically nil (to be published). The parathyroid glands were found to be rather large in all our rats receiving methyl thiouracil for pro- Multiple adenomata were absent in the thyroids of all the controls (Table II) , which were observed for 42 weeks. The only neoplastic changes seen in this group were single adenomata, the first of which was found in a rat which had received methyl thiouracil for 21 weeks. This was of minute size involving only a few follicles. In three of the four animals killed after 42 weeks of treatment with methyl thiouracil, single adenomata were also found. One of these was clearly recognizable at the post-mortem. Histologically it was a large cyst filled partly with blood, and partly with colloid; in the periphery of the cyst adenoma there was a zone of smaller follicles which were distinct from the follicles of the rest of the gland (Fig. 3 ). Here the epithelium had nuclei which were richer in chromatin, giving this area a bluish appearance in the stained section. (Fig. 5) , the glands of the rats treated with desiccated thyroid show quite a different picture. Here the gland is full of colloid and the epithelium is low throughout; the adenomata frequently contain colloid cysts lined by low-cuboid or flat epithelium (Fig. 6) . There is no indication that the administration of thyroxine in the dose employed hlad an adverse effect on the benign tumours of the thyroid. No signs of regression or necrosis were found.
Identical results were obtained( in a second experiment. Eleven rats (Table  III) received first methyl thiouracil for 2 weeks and subsequently the same treatment as the animals of Group I. Again desiccated thyroid was fed to rats No. 8-11. The first rat was killed in the eleventh week of the experiment. i.e. 8 weeks after the carcinogen was withdrawn. No adenomata were seen on histological examination. The other 10 rats, killed between the twelfth and twenty-sixth week, all had multiple adenomata. There was no difference in the structure of the thyroid glands between Groups I and III. It seemed important to establish whether the susceptibility of the thyroid gland to the action of A.A.F. could be increased by pre-treatment with a goitrogenic agent. Dr. F. Bielschowsky has allowed me to include in this paper an experiment performed by him in 1945 which he has already mentioned (Bielschowsky, 1947 (Table IV) were killed a few days after the withdrawal of the carcinogen. The remainder of the animals were killed when the presence of a tumour was suspected or when the animal appeared seriously ill. 
Lung (adenoma).
The liver of all animals contained cystic oholangiomata.
Although the time of stimulation was long, and the carcinogen was fed for nearly half a year, there was not the slightest indication of an increased susceptibility of the thyroid to the action of A.A.F. (Table IV) . The neoplastic changes found were single adenomata of varying size. These benign neoplasms were indistinguishable from the ones which appear after prolonged stimulation with goitrogenic agents, and which persist after their withdrawal. Only in one animal (rat 3) two minute nodules were present in the same lobe. It is of interest that A.A.F. did not transform these benign structures into cancers.
To test for the existence of latent neoplastic cells in the thyroid the following experiment was set up. Fourteen rats received first 4 doses of 2-5 mg. of A.A.F.
given by stomach tube, and 4 to 18 weeks later treatment with methyl thiouracil was started. Table V shows the results. There was no essential difference whether or not the stimulation of the thyroid started immediately after pretreatment with the carcinogen or whether an interval elapsed before methyl thiouracil was given. All the animals which received methyl thiouracil for 13 or more weeks developed multiple adenomata, even when the interval was extended for 18 weeks. The work of Rous and his collaborators, of Mottram, and of Berenblum, has firmly established the existence of latent neoplastic cells in the skin of animals treated with a dose of a carcinogen which in itself is ineffective to induce visible tumours. The existence of such latent cells in mice was demonstrated by applying an unspecific irritant to the skin which had received a single dose of a carcinogenic hydrocarbon (Mottram, 1944a; Berenblum and Shubik, 1947a) .
There is excellent agreement between the results of Mottram, and of Berenblum and Shubik except in one point. Mottram (1944b) believed that a hyperplastic epidermis is more susceptible to the action of the carcinogen than the normal one. Berenblum (1941b) , and Berenblum and Shubik (1947a) could not find any evidence for a sensitizing action of croton oil applied previous to the carcinogen to.the skin. The results obtained in this laboratory agree with those of Berenblum and Shubik. There was no evidence that pre-treatment of the thyroid with a goitrogenic agent sensitized the gland to the subsequent action of A.A.F.
It could be shown that a small dose of A.A.F., which alone is incapable of inducing visible tumours in any part of the body, must nevertheless transform many normal into neoplastic cells. No other explanation accounts for the formation of multiple adenomata of the thyroid which develop after 11 or more weeks of administration of methyl thiouracil. These neoplastic cells, from which the multiple adenomata of the thyroid originate, remain dormant unless an appropriate stimulus is applied to the tissue harbouring them.
The thyrotropic hormone of the pituitary is the active stimulus when meth lyl thiouracil, thiourea and other so-called goitrogenic agents are administered.
In the experiments reported here, the thyrotropic hormone plays the role which croton oil plays in the experiments of Berenblum and Shubik (1947a, 1947b) ; A.A.F. in the doses used, acts on the thyroid in the same way as a single moderate does of a carcinogenic hydrocarbon. There exists, however, one difference between the action of croton oil and the effects obtained with prolonged hormonal stimulation. Croton oil, however long applied to the skin of mice, produces only diffuse hyperplasia, but several examples are known where long continued stimulation by hormones leads to formation of benign and malignant tumours. For instance, treatment with oestrogens leads to cancer of the breast in rats (Geschickter, 1942; Nelson, 1944) , and administration of goitrogenic compounds induces cancer of the thyroid after 20 or more months (Purves and Griesbach, 1946) , benign tumours appearing earlier (Purves and Griesbach, 1947) . Similarly in spayed mice, tumours of the ovary can be obtained by transplantation of this organ into the spleen. Here the gonadotropic hormones are the stimulating agents (Biskind and Biskind, 1944) . The tumours due to excessive hormonal stimulation develop rather slowly, and their pathogenesis must be different from that of the tumours described in this paper. The single adenomata which, as Bielschowsky (1945) has already shown, develop after stimulation with thyrotropic hormone in absence of a chemical carcinogen, very rarely appear as quickly and never with the regularity of the multiple tumours initiated by A.A.F. Even after 42 weeks some of the controls are free of neoplastic changes, whereas every single rat which had received previously A.A.F. developed multiple adenomata in a much shorter period. The multiple adenomata of the thyroid which we obtained, developed at a time when, as the controls show, hormonal stimulation alone produced mainly hyperplasia. They seem to appear nearly as quickly as the papillomata of the skin in the experiments of Mottram (1944a) and Berenblum and Shubik (1947a, 1947b) . Unfortunately it is necessary to kill the animals in order to demonstrate the presence of the adenomata of the thyroid, so that it is difficult to discover the very early lesions.
It seems, therefore, justified to assume that, in the experiments reported in this paper, the thyrotropic hormone plays the same role in the pathogenesis of the multiple adenomata of the thyroid as the croton oil in the pathogenesis of the papillomata of the skin. The fact that only benign tumours are induced in both sets of experiments strengthen the analogy, and it seems legitimate to disregard the late effects of hormonal stimulation in the interpretation of the.results. It is worth while mentioning that the choice of method is of utmost importance in experiments designed to demonstrate the role of initiating and promoting factors. For instance, when methylcholanthrene is used in high concentrations a single application is sufficient to induce benign or malignant tumours (Cramer and Stowell, 1943) . Also large doses of goitrogenic agents, as used by Kuzell, Tripi, Gardner and Laqueur (1948) , seem to hasten the appearance of multiple adenomata of the thyroid.
SUMMARY.
The induction of multiple adenomata of the thyroid by 10-15 mg. of acetylaminofluorene followed by administration of methyl thiouracil is described, confirming the results of Bielschowsky (1945) who used much larger doses of the carcinogen and allyl thiourea as the goitrogenic agent. The experimental procedure used allows to distinguish between the initiating and promoting process in the formation of these tumours. The conceptions derived from the study of experimental cancer of the skin by Rous and collaborators, and by Berenblum and Shubik can be successfully applied to an analysis of the pathogenesis of experimental neoplasms of the thyroid.
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